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CATALOGING PREp 
Introduction 

Since the formation of the USDA Soil Conservation Service (SCS) in 1935, the agency has been 
actively involved in plant development. A number of regional nurseries were operated by SCS 
employees to produce grass seed and trees and shrubs for all types of conservation practices. 
Nationally, more than 425 million pounds of seed were harvested by SCS nurseries and Soil 
Conservation Districts in 1950. These SCS nurseries continued to produce large scale quantities 

of plants and seed until 1953. At that time many of the nurseries were converted to Plant 

Materials Centers (PMC). The mission of the Plant Materials Program is to provide plant 

solutions and technology to a wide range of conservation needs. 


Objective 

The objective is to assemble and evaluate woody plant materials for conservation use in the 
Northern Great Plains. The goal of this field evaluation planting is to provide, under culture and 
management, a diversity of long-term testing locations for the comparative field evaluation of 
new cultivars. 


Cooperators 
In 1985, the USDA Natural Resources Conservation Service, formerly the Soil Conservation 


Service, signed a project agreement with the Minnesota Department of Natural Resources, the 
Olmsted Soil and Water Conservation District, the Hiawatha Valley Resource Conservation and 
Development Area, and the 
Southeastern Minnesota 
Association of Soil and Water 
Conservation Districts. 


Site Description 
The Fugle’s Mill Demonstration 


Site is located in the rolling hills 
southeast of Rochester, 
Minnesota. Fugle’s Mill was 
built by Mathew Fugle and was 
in operation from 1850-1874. 
The demonstration site 1s across 
the road from the mill, situated 
between County Road | and the 
Root River. The legal 
description is Section 17, 
Township 105 N., Range 13 W., 
in Pleasant Grove Township. It 
is included in Major Land 
Resource Area 105, the Northern 





Mississippi Valley Loess Hills. The elevation is about 1,280 feet above sea level. 


Soils 

The Mount Carroll series consists of deep, well-drained silt loams. The top 7 inches range from 
two to three percent organic matter, while the pH is 5.6-7.3. The subsoil pH is 5.1-6.0. Internal 
drainage is medium. Slopes on the site range from 2 to 18 percent. The soils are in 
Conservation Tree and Shrub Group 3. 


Climate 

Climate data is from the official weather station in Rochester, Minnesota. The mean annual 
precipitation is slightly less than 30 inches. In the period from 1985-1999, the annual 
precipitation varied from 21.4 inches in 1988 to 43.94 inches in 1990. Seventy-five percent of 
the annual precipitation falls during the growing season. The mean annual temperature is 43.6 
degrees F. This site is in Plant Hardiness Zone 4a. 


Warm-Season Grasses 


The first phase of plantings made at the Fugle’s Mill Demonstration Site was a study of nine 
species of warm-season grasses. These are grasses that complete most of their growth during the 
warm part of the year, generally late in the spring and in the summer. They have a different leaf 
anatomy and use the C, photosynthetic pathway to fix carbon. Photosynthesis is the process of 
combining carbon dioxide from the air with water from the soil to produce sugars and oxygen. 
C4 plants are generally able to photosynthesize more productively under high temperatures and 
high light intensities, with greater water use efficiency. These conditions are typical of much of 
the tall-grass prairie region. 


The nine species included 37 different seed sources (accessions) or cultivars which were planted 
in a randomized 
complete block with 
three replications, plus 
an array (see photo on 
page 3). In the array, 
the entries were grouped 
by species. Within each 
Species group, the 
entries were arranged by 
maturity, with the 
earliest maturing 
accession planted first 
and the latest maturing 
accession being last. 
Each plot was 12 feet 
wide by 60 feet long. 
The grasses were 
planted on June 4-5, 
1985. In December 





1985, the weather turned quite cold. The average mean temperature for that month was 6.3 
degrees F. The normal December mean is 18.5 degrees F. A number of the accessions with 
southern origins suffered some winter injury. The plots were burned in the spring of 1990 and 
1991. The border around each block was mowed annually. Each of the three randomized 
replications was evaluated from 1985-1991. The data collected included stand rating, vigor, 
weed contamination, and height. Forage production was calculated for the years 1987-1991. 
During this period, the precipitation was substantially above normal for 1990 (+14.36) and 1991 
(+7.33). The precipitation was below normal for 1987 (-2.63), 1988 (-8.19), and 1989 (-6.85). A 
number of the entries showed great potential for biomass production. Forage quality was not 
evaluated at that time. On September 7, 2005, the array of grasses was evaluated for stand and 
vigor. It is likely that some of the selections had moved to different plots, filling in gaps left by 
poorly performing entries. 


Big Bluestem 
Seven entries of big bluestem were compared. The varieties (with origin) were ‘Bison’ 


(NDG-4), from central North Dakota; ‘Bonilla’ (SD-27), from east-central South Dakota; 
*Sunnyview’ (SD-43), from southeastern South Dakota; ‘Champ’, from Nebraska; ‘Pawnee’, 
from south-central Nebraska; ‘Kaw’, from east-central Kansas; and ‘Rountree’, from west- 
central Iowa. 
Sunnyview and 
Pawnee had the 
highest average 
forage yields for the 
5-year period, at 1.7 
tons per acre. Stand 
ratings were good to 
excellent during the 
5-year period, except 
for Kaw, which had 
winter injury. All 
entries generally had 
mature seed at the 
end of the growing 
season, except 
Pawnee, Rountree, 
and Kaw. At the end 
of the 2005 growing 
season, Sunnyview 
and Rountree had the best vigor. 





Sand Bluestem 

The varieties ‘Garden’ and ‘Goldstrike’ were compared. Both are from Nebraska. Garden was 
taller and more vigorous over the study period. The forage yield for Garden was twice that of 
Goldstrike. Garden averaged 1.7 tons per acre. Both entries had poor vigor after the 2005 
growing season. 


Indiangrass 
Five entries of Indiangrass were evaluated. The varieties included ‘Tomahawk’ (ND-444), from 


south-central North Dakota and north-central South Dakota; ‘Holt’, from northeastern Nebraska; 
‘Oto’, from Kansas-Nebraska; ‘Osage’, from Kansas-Oklahoma; and ‘Rumsey’, from Illinois. 
Oto, Osage, and Rumsey had winter injury following the year of establishment. Tomahawk and 
Holt were the only entries to make mature seed each year that phenology data was collected. 
Tomahawk and Holt had the highest 5-year average stand ratings. Holt produced 1.2 tons per 
acre and had the best stand at the end of the 2005 growing season. 


Prairie Sandreed 

Three entries of prairie sandreed were compared. These selections included PI-477007, from 
Michigan; ND-95 (Bowman), from southwestern North Dakota; and ‘Goshen’, from eastern 
Wyoming. The best performer in all categories was the selection from Michigan. All three 
entries appeared similar in plant phenology, and had mature seed at the end of the growing 
season. Forage production for the Michigan entry, with 0.6 tons per acre, was approximately 
twice that of the other two western selections. The Michigan selection had the best stand after 
the 2005 growing season. 


Switchgrass 
Ten entries of switchgrass were evaluated. The accessions included *‘Dacotah’ (NDG-965-98), 


from central North Dakota; ‘Sunburst’, from southeast South Dakota; ‘Forestburg’ (SD-149), 
from east-central South Dakota; Neb-28, from north-central Nebraska; ‘Summer’, from southeast 
Nebraska; ‘Pathfinder’, from Nebraska; ‘Trailblazer’, from Nebraska; ‘Cave-in-Rock’, from 
southern Illinois; ‘Blackwell’, from north-central Oklahoma; and NJ-50, from New Jersey. 
Summer had the highest average forage production in 1990 and 1991, and also for the 5-year 
period, at 2.2 tons per acre. Sunburst was the next highest forage producer, with 1.8 tons per 
acre for these same years. Dacotah had the earliest maturity with mature seed as early as August 
29 in 1991. NJ-50 had the poorest 5-year average stand rating. After the 2005 growing season, 
there was very little difference in vigor between all the switchgrass entries. 


Little Bluestem 

Four cultivars of little bluestem were compared. The entries included ‘Blaze’, from Nebraska; 
‘Camper’, from Nebraska; ‘Aldous’, from Kansas; and ‘Cimmaron’, a composite from a 
collection made in Kansas, Colorado, New Mexico and Oklahoma. The average forage yields 
(1.4 tons per acre) for the 5-year period were comparable, as were stand and vigor ratings. All 
four entries were late in maturity, due to their southern origin. None of the entries made mature 
seed during the 4-year period that plant phenology data were collected. Aldous and Cimmaron 
both showed winter injury the year after establishment. At the end of 2005, Cimmaron had the 
poorest stand. 


Sideoats Grama 

Four cultivars of sideoats grama were evaluated. The four entries included ‘Killdeer’, from 
western North Dakota; ‘Pierre’, from central South Dakota; ‘Trailway’, from northeast 
Nebraska; and ‘Butte’, from northeast Nebraska. Trailway had the highest average forage 
production for the 5-year period. Trailway also had some winter injury the year after 
establishment. Forage yields for all entries were low, 1.e., less than 0.5 tons per acre, except in 


1987. All cultivars had mature seed by the end of the growing season. Trailway had the best 
stand after the 2005 growing season. 


Eastern Gamagrass 
One entry of eastern gamagrass, K-24, from Kansas, was evaluated. Stand density averaged one 


plant per square foot, although all plots had large open areas between plants. Forage production 
was not good, averaging less than 0.5 tons per acre in 1990 and 1991. Some dead crowns were 
also identified in the plots in 1991. Limited seed culms were produced in the plots, though 
maturity was early and mature seed was documented in late August. 


Caucasian Bluestem 

One entry of Caucasian bluestem, PI-78758, from central Asia, was evaluated. Severe winter 
injury was documented the first year after establishment. The remaining plants did recover and 
the 5-year average forage yield was close to 1.5 tons per acre. More than 2.5 tons per acre were 
harvested in 1988. Mature seed was recorded at the end of the growing season during all years 
evaluated, except 1990. By 2005, this entry had died out. 


Trees and Shrubs 


One of the principal tasks of the Plant Materials Center has always been tree improvement. This 
has involved seed source studies, selection of superior plants, progeny testing, and the 
establishment of seed orchards. Some of the new tree and shrub species that the PMC began 
evaluating in the 1950s were grown from seed collected at the Agriculture and Agri-Food 
Canada Arboretum in Morden, Manitoba. Many new plants were made available to soil 
conservation districts for windbreaks from these Canadian collections. 


In the spring of 1986, a selection of these promising woody plants was established in the Off- 
Center Evaluation Planting at Fugle’s Mill. The PMC staff, with the assistance of the NRCS 
Area Office and State Office staff, as well as the Olmsted County Soil and Water Conservation 
District personnel annually added new plants until 1995. A complete list of all species and 
accessions that were planted is recorded in Table 2. 


The trees and shrubs planted were provided by private nurseries and other USDA agencies. A 
number of the accessions came from other countries, often by way of the Plant Introduction 
Stations operated by the USDA Agricultural Research Service. In the period from 1986-1995, a 
total of 137 different accessions of 96 different species were planted. There were often great 
differences in performance between different accessions within a species. Only by observing 
these plants over a number of years at several locations, is it possible to find the best plants for 
conservation use. 


Planting Plan 
The plots were not randomized or replicated but systematically arranged for ease of evaluation 


and demonstration purposes. In Block I, the woody plants were planted on the contour in long 
rows. Block II consisted of shrubs; Block III poplars; while Block IV consisted of willows. 
Black walnut was planted as a border around Block I. Due to the sloping terrain, the land 
between the rows was left in the previous cover of grass and alfalfa. 


Plot Maintenance 

The grass strips between 
the tree rows have been 
mowed. For several years, 
a mechanical cultivator was 
used to control the grass 
growing around the trees. 
Starting in 1988, the 
herbicide Casaron® was 
applied each fall for several 
years. Damaged plants 
have been removed. Since 
the trees were first planted, 
conservationists’ 
perceptions of what are 
desirable plants has 
changed. The use of the 
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very common, though not See. 

all agree on the definition. Some of the woody plants established in the 1980s have spread by 
birds using the fruit. In May 2006, a work crew removed the autumn olive. The autumn olive 


plants were cut to the ground and treated with the herbicide, Garlon® and/or glyphosate. 





Evaluations and Results 

Information on planting date, survival, vigor, canopy width, and plant height were recorded 
starting in 1986. In the fall, measurements were taken on selected plants. The plants were 
evaluated annually until 1999. An evaluation schedule, based on year of planting, was followed 
for each accession. Species have remained the same since 1999. These plants are shown on 
Table 3. 


In the 20 years since the planting was established, the extremes of temperature and precipitation, 
combined with the pressure from the competing grass cover, has had an effect on plant survival. 
One of the key measures of performance is plant vigor, which is a combination of plant form and 
plant health. In May 2006, a quick review of the trees was made. Some of the trees and shrubs 
are doing very well. The accessions that show better than average vigor are listed in Table 1. 
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Since 1973, the 
Bismarck PMC has 
released 14 varieties of 
woody plants. Most of 
those species were 
included in the 

planting. Information 
gathered from 
evaluation of these 
plants was used to help 
support their release. 

In recent years, some of 
the released plants have 
declined in vigor. The 
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show average or better vigor. 
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